INTRODUCTION
The formation of a maternal identity interwoven with the process of developing an emotional tie to the infant has been described as a prerequisite to the development of adequate mothering skills (1, 2) . Both behavioral and affective components of maternal identity have been described. Behavioral components include nesting (preparation of a nursery) and mothering behaviors and subjective evaluations of maternal competence, while the affective component incorporates self-esteem, feelings of attachment to the infant, and negative postnatal affect (3), While for most women conception, pregnancy, and the acquisition of a maternal identity are seen to be a part of normal adult development and adjustment proceeds accordingly, for infertile women who conceive through assisted reproductive technology (ART), the process of becoming a mother is a much more prolonged and difficult process. This paper reviews both clinical writings and empirical research addressing the impact of previous infertility and ART on maternal identity and self-esteem during pregnancy and early parenthood.
CLINICAL WRITINGS ON MATERNAL IDENTITY AFTER INFERTILITY AND ART
In the absence of a substantial body of empirical research, much of the existing literature on the acquisition of a maternal identity in infertile women is based on clinical anecdotes and case reports.
These reports have suggested a number of ways in which the acquisition of a maternal identity may be compromised in mothers who underwent ART. Prior to conceiving, infertile women may have idealized motherhood, while at the same time distancing themselves from a role they believed they would never achieve (4) . Compounding this, it has been suggested that infertile women may take on a stigmatized "infertile identity" in which negative attributes and feelings of inadequacy predominate (5) . Once conception has been achieved, previously infertile women may continue to feel "ambiguous" about their identity, as they do not feel part of either the fertile or infertile worlds (6) . The persistence of this sense of ambiguity may impede the development of a maternal identity during pregnancy and may have an adverse influence on early mothering behaviors (7) .
As well as their prior experience of infertility, anxiety about the pregnancy outcome may also influence the acquisition of a maternal identity for women conceiving through ART. A defensive "denial" of the pregnant state has been described (8) associated with a reluctance to assume a maternal identity and delays in both psychological and practical preparations for the baby (4, 9, 10).
However, a bias toward more problematic adjustment due to a lack of attention to individuals who demonstrate less maladaptive responses is inherent in such case reports. Empirical research is needed to provide a more representative picture of how pregnancy is experienced by women pregnant after ART.
EMPIRICAL STUDIES OF MATERNAL IDENTITY IN PREVIOUSLY INFERTILE WOMEN
To date, only a few empirical studies have examined the acquisition of a maternal identity in mothers who conceived through ART and findings are mixed. Although one study (11) did not find any clear differences between fertile and infertile women with respect to the nature and timing of events such as wearing maternity clothes, making material preparations for the baby, or taking childbirth classes, other studies have noted differences in these behaviors including delays in acknowledgment of the pregnant state (12) , preparation of the nursery (7, 9, 13) , and less formal preparation (reading, attending classes) for childbirth (13) .
Interestingly, in two of the studies, although differences were noted in these behavioral components of maternal identity, the mothers who conceived through ART did not differ from the comparison mothers on self-report questionnaire measures of maternal identity in pregnancy (9, 13) . Similarly, studies to date have failed to find differences in self-reported attachment to the unborn baby during pregnancy (12, 14) .
In interpreting these findings it is important to bear in mind that both the delays in nesting behaviors reported by the ART mothers during pregnancy and the lower levels of preparation for childbirth and parenting were strongly associated with anxiety about the outcome of the pregnancy (13) and may have reflected the mother's fear that something would go wrong with the pregnancy rather than problems assuming a maternal identity per se.
It is also helpful to consider other research on pregnancy in high-risk contexts when interpreting the significance of delayed "nesting" behaviors in mothers who conceived through ART. A retrospective study of women pregnant after a previous stillbirth (15) also reported a self-protective guardedness during every stage of pregnancy, with similar delays in nesting behaviors. However, Phipps noted the lack of empirical data that evaluated how commonly these pregnancy stresses and the behaviors associated with them resulted in a pathologic outcome (15) . In his sample, no detrimental effects could be observed in the parents' relationships with their children postnatally. In fact, many parents felt that their unusual situation enhanced their subsequent relationship with their child by promoting a heightened appreciation for the joys and increased tolerance for the frustrations of parenting.
Prospective research designs are required to explore the implications of a delay in nesting behaviors in pregnancy for mothers who conceived through ART. So far only two studies (7, 16) have reported on maternal identity and self-esteem in ART mothers in the early postnatal period. Both report significantly lower maternal self-evaluations in the early weeks after childbirth (7) and at 4 months postpartum (16) . Interestingly, in both studies, despite lower self-evaluations, there were no differences between the infertile and the never-infertile women in observed maternal behaviors in a feeding (7) or in an interaction (16) context.
The findings of negative self-evaluations despite no differences in observed maternal competence in early motherhood suggest that infertility has some ongoing impact on the confidence and self-esteem of mothers conceiving through ART (i.e., the affective component of maternal identity) but that this may not have adverse implications for their actual competence as mothers. This conclusion is further supported by emerging research from the above prospective study (16) , suggesting that the self-esteem problems may be time limited, as by 12 months postpartum the ART mothers did not differ from comparison mothers on measures of self-esteem or maternal self-efficacy, nor were there any differences in the observed quality of the mother-child relationship (17) . In the same vein, other research has demonstrated that the adjustment to parenthood in ART parents of older (4-8 year old) children is not different from that of naturally conceived parents (18, 19) .
Taken together, the empirical research and clinical writings suggest that the process of assuming a maternal identity during the transition to parenthood may be qualitatively different for mothers who conceived through ART. Anxiety about the outcome of the pregnancy may be associated with delays in outward signs of acquisition of a maternal identity such as nesting behaviors. Postnatally, although there is no empirical evidence of impaired parenting, it seems that there is some residual impact of previous infertility on maternal identity as expressed through a lower sense of competence and selfesteem, at least until 4 months postpartum.
However, the research to date does not support the view that either mothers who conceived through ART or their children are psychologically at risk during pregnancy or early parenthood. Indeed, analyses of the predictive implications of an apparent delay in the acquisition of a maternal identity during pregnancy have shown that although such delays are associated with adverse postpartum adjustment in non-ART mothers, they do not predict adverse postpartum adjustment in ART mothers (13) .
The research findings to date highlight the importance of considering the unique childbearing context for mothers who conceived through ART in interpreting apparent adjustment difficulties during the transition to parenthood and demonstrate that psychological models of "normal" pregnancy and postpartum adjustment may not apply to this group.
CLINICAL IMPLICATIONS AND DIRECTIONS FOR FUTURE RESEARCH
In conclusion, there is some empirical support for clinical observations that assisted reproduction may lead to differences in the process of acquiring a maternal identity for previously infertile women, but there is no evidence that these differences are detrimental to the developing relationship between the mother and the child, Health professionals need to avoid stigmatizing mothers who underwent ART but, at the same time, remain sensitive to the special path to parenthood for these women and their need for reassurance, especially during pregnancy and the early months of parenthood.
